The association between perception of risk of HIV infection and sexual behaviour remains poorly understood, although perception of risk is considered to be the first stage towards behavioural change from risk-taking to safer behaviour. Using data from the 1998 Kenya Demographic and Health Survey, logistic regression models were fitted to examine the direction and the strength of the association between perceived risk of HIV/AIDS and risky sexual behaviour in the last 12 months before the survey. The findings indicate a strong positive association between perceived risk of HIV/AIDS and risky sexual behaviour for both women and men. Controlling for sociodemographic, sexual exposure and knowledge factors such as age, marital status, education, work status, residence, ethnicity, source of AIDS information, specific knowledge of AIDS, and condom use to avoid AIDS did not change the direction of the association, but altered its strength slightly. Young and unmarried women and men were more likely than older and married ones to report risky sexual behaviour. Ethnicity was significantly associated with risky sexual behaviour, suggesting a need to identify the contextual and social factors that influence behaviour among Kenyan people.
Introduction
Studies that have examined the association between the perception of risk and sexual behaviour remain inconclusive because of the difficulty of disentangling the complex relationship between the two variables (Cleland, 1995) . The meaning and context of sexuality vary across populations and cultures, and this has been demonstrated to have a major impact on sexual behaviour. Bongaarts (1995, p. 9) states that 'sexual behaviour is probably responsible for much of the differences in heterosexual HIV/AIDS epidemics among countries, as well as for the equally large differences among regions and demographic groups within countries'. It has been suggested that in sub-Saharan Africa, sexual activity appears to be driven largely by sociocultural beliefs and practices (Caldwell, Orubuloye & Caldwell, 1999; Cohen & Trussell, 1996; Gage & Njogu, 1994; Anarfi, 1993) . Risk-taking sexual behaviour may be tolerated in some contexts while in others it may be strongly disapproved of and regarded as irresponsible or immoral. For example, multiple partnerships for men may be tolerated, while women's infidelity is highly penalized, meaning that aspects of sexual conduct are beyond womens' control (Caldwell et al., 1999; Fapohunda & Rutenberg, 1999; Ingham & van Zessen, 1997) .
Risk-taking sexual behaviour in sub-Saharan Africa is associated with a number of factors, including gender inequalities that place women in subordinate positions, the belief that men have stronger sexual drives than women, and the notion that men cannot do without sex (Reid, 1999; Kenya et al., 1998; Cohen & Trussell, 1996; Ocholla-Ayayo & Schwarz, 1991) . These beliefs act to exacerbate the spread of sexually transmitted diseases (STDs), including HIV/AIDS. The lack of power to negotiate safer sex among women may be the central obstacle to AIDS prevention in Africa. Sexual behaviour may not be under an individual's volition but may be dependent upon the social and cultural environment in which one lives. The ability of individuals to be aware of, to initiate, and to sustain safer sexual behaviours may largely depend upon societal sexual norms and practices, and not just self-perceived susceptibility to HIV infection.
Using the Kenya Demographic and Health Survey (KDHS) data of 1998, this paper examines the direction and strength of the association between the perception of the risk of HIV/AIDS and the sexual behaviour of men and women, net of sociodemographic and psychosocial knowledge factors. An examination of people's perceptions of HIV risk is important in understanding how people relate their sexual experiences to the risk of disease infection. Perceived risk of getting AIDS may have important implications for health if the perceptions are rational and lead to a willingness to avoid risky behaviour. In addition, an understanding of the association between perception of risk and sexual behaviour may facilitate the design of AIDS-preventive measures necessary to check the spread of the disease among different population subgroups.
Background
Kenya is one of the countries in sub-Saharan Africa most affected by the AIDS epidemic, despite high levels of awareness of the disease. Recent estimates of prevalence levels of HIV/AIDS in Kenya indicate that in 1990, about half a million people were living with HIV and by 2000, the number had increased to just over two million people (Government of Kenya/AIDS Control Unit et al., 2001) . The percentage of adults aged 15 and above infected with HIV is estimated at 14% overall, 17% in urban areas and 12% in rural areas, though the rural-urban gap is narrowingwith 50% in 1993. Although ignorance is no longer an issue, it remains unclear how perception of risk influences people's sexual behaviour. Literature suggests that people seem to make judgements about risk based on a host of factors and not just on their knowledge of AIDS risk (Nzioka, 1996; Ingham & van Zessen, 1997) .
Conceptual framework
It is important to understand the context of risk perception in relation to sexual behaviour because it is the first stage towards behavioural change from risk-taking to safer sex. Although health behaviour models acknowledge the centrality of perceived risk in behavioural change (Becker & Joseph, 1988; Becker, 1974) , it is unclear how people's personal risk assessments relate to their sexual behaviour.
A review of quantitative and qualitative studies shows that individuals are more likely to underestimate than to overestimate their risk of HIV infection regardless of the nature of their sexual behaviour (Nzioka, 2001; Aggleton et al., 1994; Ingham & van Zessen, 1997; Becker & Joseph, 1988) . People often rationalize risk-taking behaviour using a range of socially constructed criteria that could explain the apparent mismatch between objective risk and perceived risk (Abrams et al., 1990) . Using in-depth interviews to examine lay perceptions of risk of HIV infection in one community in Kenya, Nzioka (1996, p. 576) found that people constructed risk in ways 'which were socially meaningful but which neither limit the spread of the virus nor offer security to the individual from the virus'. A qualitative study in Kenya found that although AIDS was perceived as a great threat in focus group discussions, individuals did not necessarily perceive themselves to be at risk (Idele, 2002) .
Risky sexual behaviour can be viewed in the context of the number and types of partnerships, sexual acts, and orientation (Cohen & Trussell, 1996; Dixon-Mueller, 1996) . Other elements of risky sexual behaviour include early age at first sexual intercourse, multiple sexual partners, unprotected sexual intercourse with 'at risk' sexual partners, and untreated sexually transmitted diseases. The link between perception of risk and sexual behaviour can work both ways. Individuals may perceive their risk of getting AIDS to be high or low depending on their previous sexual behaviour or that of their partners. In this case, risky sexual behaviour is the influencing factor on perception of risk. In some cases, a person's perception of risk may be passive, and not necessarily based on his or her previous sexual behaviour. A high perception of risk might lead to a modification of sexual behaviour, for example refusal to have sexual intercourse with a partner.
The conceptual framework ( Fig. 1 ) identifies two outcome variables: perception of risk of HIV infection and sexual behaviour. In this paper, the focus is on sexual behaviour as the dependent outcome, so perception of risk is treated as an explanatory variable although the association can operate in the other direction. Figure 1 shows the possible associations between a range of background factors at the national, community and individual levels, intermediate sociodemographic and psychosocial factors and the outcome factors.
Although they are not considered in this analysis, at the national level, political will and commitment to policies on HIV/AIDS prevention and reproductive health can influence individuals' access to information and to services such as voluntary 388 P. A. Akwara, N. J. Madise and A. Hinde counselling and testing or treatment of sexually transmitted diseases. These may in turn influence individuals' perception of HIV risk and sexual behaviour. The importance of political will and commitment is demonstrated by Uganda's success in controlling the spread of HIV (UNAIDS, 1998). Other national policies and programmes such as those on education, the economy, employment, marriage, divorce and gender may also influence individuals' sexual behaviour and the spread of HIV. Such policies can affect the availability of community-level health services, the distribution of economic resources, transportation, communication, urbanization, gender roles and the empowerment of women. At a community level, ideologies of masculinity and femininity may help to shape an individual's identity and self-concept and may thus have a strong impact on his or her role in sexual decision-making (Gage, 1998) . For instance, social norms may define 'a good woman' as one ignorant of sex or passive in sexual encounters, whereas a 'real man' may be defined as being sexually experienced, possibly with several partners. The socialization of young women to acquiesce to spouses in sexual encounters and to give priority to male pleasure and control in sexual partnerships can contribute significantly to women's inability to negotiate when, where and how sexual intercourse takes place (Family Health International, 1999) . Region of residence, and whether a person lives in an urban or rural area, can determine the level of access to information and reproductive health services, which could influence sexual behaviour and perception of risk. Region of residence and rural or urban location are measured in this paper.
The conceptual framework includes some individual background factors, such as gender, current age, ethnicity and religion, that may influence sexual behaviour. Evidence from the literature suggests that women have fewer sexual partners than do men, and women with little control over the sexual activities of their partners are vulnerable to infection by these partners (Family Health International, 1999; Reid, 1999; Orubuloye et al., 1997; Caraël, 1995; Ingham & Holmes, 1991) . Women are 2-4 times more likely than men to become infected with STDs after intercourse with an infected partner due to physio-biological differences and their low socioeconomic position (UNAIDS, 2000a; Family Health International, 1999; Cohen & Trussell, 1996; Mason, 1994) .
The age of a person is another factor that may influence sexual behaviour and the level of perceived risk of HIV infection. Men and women in their teens are at increased risk of HIV infection because they often engage in unprotected sexual intercourse (Hulton et al., 2000) . Sometimes there is pressure for girls to prove their fertility before marriage. Similarly, boys may face pressure to prove manhood by impregnating a girl, or by having many sexual partners (Meekers & Calvès, 1997; Nzioka, 2001) . Although the risk of HIV infection is high among young men and women, often they do not perceive their risk to be high (Prohaska et al., 1990; Cleland, 1995) .
Ethnicity may influence sexual behaviour through cultural beliefs and practices. For example, the practice of levirate marriage, where a dead man's widow is remarried to one of his brothers, is still being practised in some areas of sub-Saharan Africa, despite the high prevalence of HIV (Ocholla-Ayayo, 1976 , 1997 Standing & Kisekka, 1989; Degrees du Lou, 1999) . Among the Luo and Luhya of Western Kenya, widows sometimes have sexual intercourse with a male relative of the deceased as ritual 'cleansing' (Kenya et al., 1998; Ocholla-Ayayo & Schwarz, 1991) . Another risky sexual practice is that of 'wife-sharing', which has been reported among the Maasai of Kenya (Lesthaeghe, 1989) . The pressure to conform to cultural beliefs and practices may override concerns about HIV infection.
Religion can influence sexual behaviour through intermediate factors such as the age at first sex, marital status, and access to information and services. It can also influence attitudes to HIV and perception of risk. Nzioka (1996) , using in-depth interviews among people living with HIV/AIDS and opinion leaders, noted that religious people considered AIDS to be a disease that affected those who transgressed against God. Consequently, those who were religious perceived their risk of HIV 390 P. A. Akwara, N. J. Madise and A. Hinde infection to be low. Religion can also work to influence community practices and national policies. The Kenyan national AIDS programmes faced opposition from religious leaders at the onset, particularly on the issue of introducing sex education in schools and on condom use, which were thought to encourage promiscuity (Forsythe et al., 1996) . The conceptual framework assumes that the background factors operate through a range of intermediate factors to influence perception of risk and sexual behaviour. These intermediate factors may be sociodemographic (such as sexual initiation, marital status, the level of education and work status) or psychosocial (like access to information, knowledge, attitudes and beliefs). These two types of intermediate factors are described next.
Unless the first intercourse is also the start of a mutually monogamous relationship, early age at first sexual intercourse is associated with a long period of exposure to sexual activity, a higher propensity to accumulate sexual partners, and increased chances of contracting sexually transmitted diseases (Dixon-Muller & Wasserheit, 1990; Konings et al., 1994) Marital status influences perception of the risk of HIV infection and sexual behaviour. Whereas non-married women may have some ability to negotiate safer sex, married women face extra challenges because of the fear of being suspected of promiscuity by their spouses, which may lead to unwanted consequences such as separation or even divorce. Often, married women acquiesce in unsafe sexual practices, even if they suspect or know of their partner's extramarital relations (Blanc et al., 1996) . Although HIV cannot be spread through sexual intercourse in stable monogamous relationships between uninfected partners, among married women the presence and the nature of their partners' casual or extramarital sexual practices largely determines the risk of HIV transmission (Ahlburg et al., 1997) .
The level of formal schooling may influence perception of HIV risk and sexual behaviour but the evidence is rather conflicting. Caraël (1995) found increased casual sexual activity among those with higher schooling but Meekers (1994) found that the association disappears when age is controlled for.
Knowledge of AIDS has increased remarkably over the years and is almost universal in most sub-Saharan African countries but the association between such knowledge and sexual behaviour is rather ambiguous. Cleland (1995), using the World Health Organization/Global Programme on AIDS (WHO/GPA) data, did not find significant associations between levels of AIDS awareness and the number of partners and self-perceived risk. Findings by Fapohunda & Rutenberg (1999) and Idele (2002) may provide a possible explanation for the weak link between knowledge, perceived risk and behaviour. In their studies, respondents had a fatalistic attitude towards AIDS. The expression 'after all you have to die of something' was cited to justify high-risk behaviour. This fatalism has been noted in other studies where participants are aware of modes of transmission and prevention and yet continue to engage in risky sexual practices (Obbo, 1993) .
Exposure to AIDS information through mass media may lead to high levels of awareness, which can in turn influence self-assessed risk of HIV and behaviour. It has been argued that people's assessment of risk may depend upon how much they trust the accuracy of the information (Stallings, 1990) . However Prohaska et al. (1990) found that neither increased exposure to the media and greater belief in the accuracy of the media as a source of information about AIDS nor knowledge of the facts about HIV/AIDS transmission affected people's perception of risk.
UNAIDS (2000b) notes that general awareness of AIDS is no longer important in AIDS prevention but accurate knowledge of how HIV is transmitted is important. For example if people believe that mosquitoes transmit the HIV virus, they may see the use of condoms as futile. Some researchers report that asymptomatic transmission of HIV is not common in local concepts of disease (Irwin et al., 1991; Hogsborg & Aaby, 1992) . A study of AIDS knowledge in Zimbabwe revealed that while all men and women had heard of AIDS, 15% of men and 26% of women did not believe that a healthy-looking person can carry the AIDS virus (Central Statistical Office, Zimbabwe & Macro International, 1995) . This belief can lead to exposure to HIV infection since people are unlikely to take precautions when having sexual intercourse with healthy-looking partners.
The belief that AIDS is a disease for 'high-risk' groups can influence people's perceptions and behaviour. For a long time in Kenya, AIDS was associated with homosexuals, drug users, prostitutes, truck drivers and tourists. As a result, some people discounted their own risk because they did not identify with these high-risk groups (Kenya et al., 1998; Okeyo et al., 1998) . Another belief that may influence the perception of HIV is the way that illness is viewed (Williams, 1986) . Some see AIDS as punishment for immoral behaviour so that those who see their lifestyle as being morally upright may perceive their chance of being infected by HIV to be low (Konde-Lule, 1993; Nzioka, 1996) . Another consequence of this belief is that AIDS sufferers are stigmatized (Irwin et al. 1991; Anarfi, 1993) .
Data
The data used are from the 1998 Kenya Demographic and Health Survey (KDHS). The 1998 KDHS was designed as a follow-up to the 1989 and 1993 surveys that were national in scope and targeted women and men residing in private households throughout the country. Persons residing on state land (for example national parks) and in institutions, which account for less than 1% of the total population, were not included. Sparsely populated semi-desert areas of nomadic communities in the north and north-eastern provinces of Kenya were also excluded. Together, the excluded areas account for less than 4% of Kenya's population. The survey collected information on various demographic and health indicators, including individual characteristics, marriage and sexual activity, family planning knowledge and use, and HIV/AIDS-related knowledge, attitudes and behaviour.
The KDHS used a two-stage stratified sample consisting first of selected primary sampling units (PSUs) or clusters, and secondly, selected households within PSUs. These PSUs were derived from census enumeration areas defined during the 1989 census and updated during the 1993 KDHS. Some districts were over-sampled so that reliable district-level estimates could be produced. As a consequence, the 1998 KDHS is not self-weighting at the national level.
All women of age 15-49 years were targeted for interview in the selected households. Every second household was identified for inclusion in the male survey, 392 P. A. Akwara, N. J. Madise and A. Hinde and all men aged 15-54 years were identified and considered eligible for individual interview. The analysis in this paper is based on 6569 women and 2959 men who reported having heard of HIV/AIDS, who were sexually experienced, and who responded to the question on perceptions of risk.
Methods
Many statisticians advise that complex survey designs need to be accounted for in data analysis in order to obtain unbiased point estimates and accurate confidence intervals (Smith, 1988; Skinner, Holt & Smith, 1989; Korn & Graubard, 1995; Eltinge, Parsons & Jang, 1997) . As the KDHS sampling used complex methods rather than simple random sampling, exploratory data analyses were carried out using survey design-based F-ratios (StataCorp, 2001) . The statistical software STATA, version 7·0, was used for all analyses because it has a feature for estimating accurate standard errors where the sample has been drawn using clusters, stratification and unequal weights (StataCorp, 2001) . In order to examine the nature and strength of the association between perception of risk and sexual behaviour it was necessary to control for the confounding effects of other correlates of sexual behaviour using multivariate analyses. Logistic regression was used, since the dependent variable (a score of high-risk sexual behaviour) was constructed to be a binary outcome. A sequential approach was adopted, starting with a model with just perception of risk, and then adding blocks of variables in steps (Table 1) . Adjusted Wald's statistics were used to measure statistical significance. Conventional measures to assess model fit, such as changes in 2 log likelihood ratio test or pseudo-R 2 , are not supported by STATA when using the complex survey design estimation procedures. The Kenyan DHS data are hierarchical in that individuals are nested within clusters. The approach that is adopted in this paper is to control for this hierarchical structure, but not to quantify the degree of clustering. For the latter approach, multilevel models would be appropriate. However, software that fits multilevel models while accounting for the complex survey design at the same time is not publicly available (Pfeffermann et al., 1998) .
Definition of variables
The dependent variable is a score derived from information on whether or not the respondent reported any risky sexual behaviour/experience in the last 12 months before the survey. The 12-month reference period is useful for capturing the most recent behaviour and minimizes recall errors. Respondents were coded '1' if they reported any type of risky sexual behaviour or experience and '0' otherwise. The risky behaviour or experiences were: reporting more than one sexual partner (while taking into account men in polygamous unions); the last sexual partner being casual or non-regular; condoms not being used during the last sexual encounter with a casual partner; and having had an STD. Unmarried women and men who reported having sexual intercourse with one regular sexual partner only were treated as not reporting risky sexual behaviour. Experience of an STD in the past 12 months was used because it is an important co-factor of HIV transmission. According to the UNAIDS and WHO guidelines, curable STDs 'are an important indicator of potential exposure to HIV infection, both because they are co-factors for infection and because they indicate unprotected sex with non-monogamous partners' (UNAIDS & WHO, 2000, p. 18) .
Since condom use is not very common among married couples or those in regular relationships in Kenya, and because of problems of interpretation (Dare & Cleland, 1994) , information on condom use was restricted to the last sexual encounter where this was with a casual partner. The age at first sex was not used to derive the risky behaviour variable because respondents had their first sexual experiences at different times of the AIDS epidemic, but it is in the explanatory part of the model.
The question on perception of risk was: 'Do you think your chances of getting AIDS are small, moderate, great, no risk at all or don't you know?' Only 0·2% of women and 0·1% of men gave the 'don't know' response and these were combined with the 'small risk' group. Therefore, four levels of self-assessed risk are used in the multivariate analysis: 'no risk', 'small risk', 'moderate risk' and 'great risk'.
The source of AIDS information variable had two categories: a mix of formal and non-formal, and only formal. The sources considered formal are radio, television, newspapers, posters/pamphlets and clinic/health workers. These are sources used for public AIDS awareness and prevention campaigns in Kenya and are considered less likely to be influenced by personal biases and beliefs. The sources categorized as non-formal include churches, schools and teachers, community meetings, friends and relatives, and the work-place. These sources are prone to personal biases and may contain both correct and incorrect information.
A series of questions on knowledge of the ways in which AIDS can be transmitted was used to form a three-category variable coded as 'low' if a respondent gave up to 394 P. A. Akwara, N. J. Madise and A. Hinde three correct answers out of a possible eight; 'moderate' if he or she gave four or five correct answers; and 'high' if he or she gave six or more correct answers. An index of the level of household wealth was created based on possession of modern amenities (electricity, flush toilet, television, refrigerator, radio, motorcycle, car and modern roof).
Survey data on sexual behaviour have been criticized as being potentially inaccurate (Caldwell, Caldwell & Quiggin, 1989) . However, Dare & Cleland (1994) argue that similar sentiments were expressed regarding fertility and family planning data and these proved to be overstated. It is also argued that women under-state their levels of risky sexual behaviour, while men over-state theirs (Family Health International, 1999; Reid, 1999) . To avoid distortion of the results as a result of reporting biases, separate analyses are conducted for men and women. Thus although the comparison of the levels of risky sexual behaviour between men and women may be distorted, the associations between sexual behaviour with other variables may be preserved.
Results

Descriptive results
In general, higher proportions of men than women reported risky sexual behaviour (Table 2 ). About 45% of men and 11% of women reported to have been engaged in risky sexual behaviour in the 12 months before the 1998 KDHS. The most commonly reported risky sexual behaviour by men was having multiple partners and for women it was having a casual partner.
Overall, 28% of women and 27% of men in Kenya perceived themselves to be at no risk at all from HIV infection. About 49% of women and 34% of men perceived their risks to be small while only 5% of men and 10% of women perceived their risk of HIV infection to be great (Fig. 2) . The respondents were asked to provide reasons for their perceptions of risk. The majority cited having one partner as a reason for perceiving their risk of HIV infection to be small or nil (57% of women and 53% of men). More men (19%) than women (3%) cited condom use as a reason for small or no risk. Most women (63%) who perceived their risk of HIV infection to be moderate or great gave the reason that they suspected that their spouse/partner had other sexual partners. Only 23% of the men reported the same. About 46% of men reported their risk as moderate or high because they had many sex partners, hence almost corroborating women's fears of their spouse/partner's multiple sexual relations. Fewer than one in five men and women perceived themselves at high risk because of not using condoms. The bivariate analysis of the association between risky sexual behaviour and background and intermediate sociodemographic factors (Table 3) shows that region of residence, work status, education, ethnicity, age and marital status were associated with reporting of risky sexual behaviour for both women and men at the 5% level of significance. Religion was not significant for either females or males.
The percentages of men and women who reported risky sexual behaviour but who perceived themselves to be at small or no risk of HIV infection were analysed. These men and women were singled out because they appear to under-rate their risk of HIV in relation to their reported sexual behaviour. The results show clearly that young, unmarried (or formerly married) persons appear to under-rate their risk despite engaging in risky sexual behaviour (Table 4) . Tables 5 and 6 give the results of the female and male logistic regression models fitted to examine the association between perception of risk and risky sexual behaviour while controlling for other correlates of sexual behaviour. Since region of residence was highly correlated with ethnicity, only the latter was used in the multivariate analysis. No interaction effects were statistically significant at conventional levels.
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Females. The unadjusted association between perception of risk and risky sexual behaviour for females is presented in Model A, Table 5 . There was no significant difference in the odds of reporting risky sexual behaviour between those who perceived their risk to be small and those who perceived no risk at all. However, the odds of reporting risky sexual behaviour among those who perceived their risk to be moderate or great are significantly larger than the odds for those who perceive no risk.
The introduction of background sociodemographic factors such as age, ethnicity, religion and urban or rural residence did not change the direction of the association between perception of risk and reported risky sexual behaviour but rather, the association became stronger (see Model B). Age and ethnicity (and, marginally, urban or rural residence) were significantly associated with risky sexual behaviour at the 5% level.
In Model C, intermediate sociodemographic factors such as marital status and the level of household wealth were significant, while the age at first sexual intercourse, the level of education and work status were not. Inclusion of these variables did not attenuate the association between perception of risk and risky sexual behaviour. The association between age and risky sexual behaviour became weaker after the inclusion of the variable on marital status. The knowledge factors (source of AIDS information and knowledge of ways of AIDS transmission) were not significant and consequently Models C and D are almost identical. The interpretation below is based on the odds ratios (ORs) from Model D.
The association between perception of risk and self-reported risky sexual behaviour is such that those who perceive their risk of HIV infection to be great were more likely to have engaged in risky sexual behaviour. The odds of reporting risky sexual behaviour for such women were more than 2·5 times the odds of those who perceived themselves to be at no risk of HIV infection. Women aged 25-39 years were less likely to report risky behaviour compared with women aged 15-19 years (OR=0·70) and women aged 40 or older had the lowest odds (OR=0·51).
Ethnic differences in reporting of risky sexual behaviour are observed. The Luo, Meru and Embu ethnic groups have significantly higher odds of reporting risky sexual behaviour than the Kalenjin. Marital status has a very strong association with reporting of risky sexual behaviour. Persons who were not married at the time of the survey had the highest odds of reporting risky sexual behaviour compared with those married monogamously (OR=18·2 for formerly married women and 13·1 for never-married women).
Women with medium or high levels of household wealth (measured by the presence of modern amenities such as electricity, radio, motorcar and other items) had Males. The association between perception of risk and sexual behaviour among males (Table 6 ) is highly significant, and stronger than for the female sample. The inclusion of the background sociodemographic factors in Model B did not change the association between perception of risk and risky behaviour. Rather, the odds ratios increased, suggesting a stronger association. The age of the respondent, ethnicity and urban or rural residence were significant at the 5% level.
Sexual behaviour in Kenya
In Model C, intermediate sociodemographic factors were included, and of these, the age at first sexual intercourse and marital status were significant, and education marginally significant, at the 5% level. The source of AIDS information and knowledge of the ways in which AIDS is transmitted were not significant (Model D). A fifth model (results not shown) excluded the perception of risk variable and this did 
not alter the results for the other variables. Thus, the results of Model D are used to interpret the male results. The association between perception of risk and reporting of risky sexual behaviour is stronger for Kenyan men than for women. Men who perceived themselves to be at 'low risk' had about double the odds of those who perceived themselves to be at 'no risk'; those who perceived 'moderate to great risk' had more than three times the odds of reporting risky sexual behaviour. The association of risky sexual behaviour and age for men is similar to that for women, showing lower odds for older men aged 40-54.
Ethnic differences were highly significant. With the exception of the Kisii, the rest of the ethnic groups had about 20% to 150% higher odds of reporting risky sexual encounters compared with Kalenjin men. The highest likelihood of reporting risky behaviour was among Mijikenda, Swahili or Taita-Taveta men; in the models for women, these ethnic groups had the lowest odds. Formerly and never-married men were much more likely to have engaged in risky sexual behaviour than married men. A significant association between the age at first sexual intercourse and reporting of risky sexual behaviour was observed among men. Those who had their first sexual intercourse before the age of 15 years had about 50% higher odds of reporting risky behaviour compared with those who had first sex at 15 years or older age. The level of education, household wealth, the source of AIDS information and knowledge of ways in which AIDS is transmitted were not significant.
Discussion
This paper set out to examine the association between self-perceived risk of HIV infection and risky sexual behaviour among Kenyan women and men. The results indicate some differences between women and men in their experiences of risky sexual behaviour and self-perceived risk. Among the KDHS respondents who were sexually experienced and aware of AIDS, about 45% of men compared with 11% of women reported high-risk sexual behaviour in the last 12 months. This study assumed that background factors at national, community and individual levels operate through a range of intermediate sociodemographic and psychosocial factors to influence perception of HIV risk and sexual behaviour. However, the inclusion of the sociodemographic and psychosocial factors in the models did not attenuate the positive association between risk perception and sexual behaviour, suggesting that an independent association exists between these two variables within sub-groups of men and women of different demographic and social profiles.
The positive association between perceived risk and risky sexual behaviour for both women and men is consistent with findings from previous studies in sub-Saharan Africa. Cleland (1995) and Ingham & Holmes (1991) also found similar positive associations between perceptions of risk and risky sexual behaviour using data from the WHO/GPA survey. Since the 1998 KDHS is cross-sectional, it is difficult to say whether perception of risk is based on previous sexual behaviour or whether behaviour is based on perception. A qualitative study that complemented this analysis indicated that feelings of personal vulnerability are very subjective and vary by context and time (Idele, 2002) . Thus, sexual behaviour is more likely to be based upon subjective perceptions of risk rather than actual risk. Similarly, previous research in Kenya and elsewhere (Bauni & Jarabi, 2000; Nzioka, 1996; Ingham, Woodcock & Stenner, 1992) suggests that individuals, particularly young people, often feel invulnerable to HIV infection. AIDS is seen as a distant rather than an immediate threat: a disease that affects other people.
The results show that young men and women and those who are not married are more likely to report risky sexual behaviour than older, married men and women. Previous studies in Kenya have recorded similar results (Kiragu & Zabin, 1995; Ajayi et al., 1991; Ocholla-Ayayo & Schwarz, 1991) . In Kenya, most men and women eventually marry, so there is a strong link between age and marital status. The median age at first sexual intercourse in Kenya is currently estimated at 17 years for both males and females and the median age at first marriage is estimated at 20 years for females and 25 years for males (National Council for Population and Development et al., 1999) . A difference in the median age at first sexual intercourse and first marriage implies that there is some span of time spent in experimental, non-marital sexual relations. Such relations are likely to be with casual partners in unstable relationships.
Marriage provides checks and balances on individuals' sexual behaviour. Societal norms in Africa expect faithfulness in marriage, particularly for women, with severe consequences in cases of infidelity. Conversely, marriage dissolution creates new freedoms away from marital obligations, hence the increased chances of formerly married women and men engaging in risk-taking behaviour. However, multiple partners for men are easily tolerated (Fapohunda & Rutenberg, 1999; Caldwell et al., 1993) . It has been suggested that African societies are more tolerant of men's infidelity because of the practice of postpartum sexual abstinence (Ocholla-Ayayo & Schwartz, P. A. Akwara, N. J. Madise and A. Hinde 1991) . Generally, postpartum abstinence is imposed on the women and higher levels of male extramarital sexual activity are observed. Ali & Cleland (2001) , using DHS data from Cotê d'Ivoire, found that extramarital sexual intercourse was twice as common among married men who were practising postpartum sexual abstinence than other men. In Kenya, the period of postpartum abstinence is short, ranging from two to four months. Central region, which has the lowest level of reported risky sexual behaviour, also has the lowest median duration of postpartum sexual abstinence. Ethnicity and region of residence are closely linked in Kenya, thus it is not surprising that region of residence is insignificant in the models once ethnicity is controlled for. Specific ethnic groups with almost similar cultural practices live in proximity to each other within regions. The Luo and Kisii, for example, largely inhabit Nyanza Province, while the Luhya mostly reside in Western Province. The Kalenjin ethnic group predominates in Rift Valley Province. As noted earlier in this paper, HIV prevalence rates in Kenya are more pronounced in Nyanza, Nairobi and parts of Western and Rift Valley Provinces, where observed sentinel surveillance HIV prevalence rates among pregnant women range from 15% to 30%, and AIDS morbidity and mortality are high (Government of Kenya/AIDS Control Unit et al., 2001; Baltazar et al., 1999) . High proportions of women and men in these regions perceived themselves to be at risk of HIV. Some authors have suggested that perceived risk may not only be based on a person's own behaviour, or that of his or her partner, but also on the level of AIDS-related morbidity and mortality within the 404 P. A. Akwara, N. J. Madise and A. Hinde wider community (Dodoo, 1998; Cleland, 1995; Prohaska et al., 1990) . Thus, knowing of someone who has died from AIDS or experiencing an AIDS-related death in the family might increase people's fears and uncertainties. There is also great heterogeneity with regard to culture and tradition among the various ethnic groups in Kenya. The sociocultural context can influence people's perceptions through internalization of specific sexual beliefs, norms and practices. In Nyanza and parts of Western Province the practice of widow inheritance, polygyny, a belief in witchcraft and chira (a Luo term for a body-wasting illness that is believed to afflict people who break cultural taboos), are entrenched components of the Luo and Luyha culture which have been associated with the rapid spread of AIDS (Kenya et al., 1998; Ocholla-Ayayo, 1976) . Such practices and beliefs, although they may increase the risk of HIV infection, may not necessarily lead to increased perception of HIV risk if these practices are deemed to be necessary for social support, a feeling of belonging and emotional well-being of individuals and families.
Another traditional practice is that of male circumcision. Among some ethnic groups such as the Kisii and Masai, male and female circumcision are almost universal (National Council for Population and Development et al., 1999) . Circumcision does not appear to have a strong association with sexual behaviour. However, a link has been observed with lower levels of HIV infection in Kenya (Auvert et al., 2001) . The use of non-sterile equipment is often an undesirable feature of male circumcision and may contribute to the spread of HIV. However, there are indications that many groups are having the procedure conducted in modern hospital environments (Price, 1995) . These results do not show strong evidence of an association between sexual behaviour and the level of education, supporting the findings of Meekers (1994) . The significance and direction of the effect of household wealth in the models for females suggests that some casual sexual relations may be engaged in for economic reasons. The insignificance of the source of AIDS information and knowledge of ways of AIDS transmission confirms the conclusions by other researchers that the source of knowledge is not a very good predictor of behaviour and perception of risk (Prohaska et al., 1990) .
The link between condom use, perception of risk and sexual behaviour is not easy to assess because of the difficulty in interpreting survey responses on condom use. However, condom use at the last sexual intercourse (if it was with a casual partner) was included in the construction of the risky behaviour variable. Condom use in risky sexual encounters is low, confirming the findings of other studies in sub-Saharan Africa (Fapohunda & Rutenberg, 1999; Banda et al., 1999) . It has been suggested that attitudes towards condom use may be to blame. Condoms are associated with casual or illicit sexual intercourse (Bond & Dover, 1997; Preston Whyte, 1994) . The contraceptive effect of condoms may also deter their use in strongly pronatalist societies (Cohen & Trussell, 1996) . Other factors include problems of disposal, fears and rumours about health effects, and reduction of sexual pleasure.
Limitations
This study has highlighted the association between perception of risk, sociodemographic and knowledge variables and reported sexual behaviour in Kenya. However, it has not demonstrated a causal link between risk perception and sexual behaviour, primarily because of the cross-sectional nature of the data. Reverse causality is possible between these variables. For example, high perception of risk could lead either to a change to safer sexual behaviour, or to fatalism and no change in behaviour. Similarly, risky sexual practices may lead individuals to perceive their risk of HIV infection to be high.
Endogeneity may also bias the results (Greene, 2000; Maddala, 1983) . For example, having accurate knowledge about HIV transmission may lead to the consistent use of condoms during risky sexual encounters, which could in turn lead to lower perception of HIV risk. Clearly a simultaneous modelling approach may be useful in this case, where models of correlates of perception of risk and risky sexual behaviour are estimated at the same time. However, the authors are reasonably confident that the broad conclusions presented are likely to be reliable since the association between perception of risk and sexual behaviour is robust after controlling for a range of sociodemographic and knowledge variables.
The measure of risky sexual behaviour in the last 12 months used in this study has some limitations. The actual risk of exposure to HIV for an individual depends on a combination of factors. These include an individual's number and type of lifetime sexual partners, a partner's past or current sexual behaviour, consistency of condom use with each partner, the HIV status of the sexual partner, and indirectly, the level 406 P. A. Akwara, N. J. Madise and A. Hinde of HIV/AIDS prevalence in the population. Individuals reporting more than one sexual partner in the last 12 months may not necessarily have had an elevated risk if they used condoms consistently. Alternatively, an individual not reporting risky behaviour may be at high risk because of a partner whose behaviour is risky, as might be the case for many Kenyan women. In addition, people who do not report risky sexual behaviour in the last 12 months may have had risky sexual encounters prior to the 12-month period. Despite these limitations, this analysis is important because it examines the current prevalence of risky sexual behaviour among different sub-groups of the Kenyan population that has significant implications for HIV prevention strategies. Finally, perception of HIV risk is not static but varies with context and over time. Individuals may perceive different levels of risk at different stages in their lives and with different sexual partners, even where their actual level of risk remains constant. Some studies have shown that the perception of risk of HIV may be high when a new sexual relationship is formed, but that the perception of risk diminishes as the relationship progresses (Ingham & van Zessen, 1997; Fapohunda & Rutenberg, 1999; Nzioka, 2001) .
Conclusion
In Kenya, young men and women, and those who are not in marital unions, report high rates of risky sexual behaviour, including multiple partnerships and casual unprotected sexual intercourse. A strong association was demonstrated between perception of risk and sexual behaviour and this association is preserved after adjusting for varying sociodemographic characteristics. Many more women than men reported that they were at high risk of being infected with HIV, citing their partner's infidelity as the reason. Thus, as noted in the literature, the success of AIDS prevention may lie in addressing gender differences that inhibit women's roles in sexual decision-making and negotiation (UNAIDS, 2000a; Seidel, 1993) . Equally, Kenya has a mix of cultural beliefs and practices emanating from the existence of over 41 different ethnic groups. The diversity in culture has been a major hindrance in the successful implementation of intervention programmes since no single programme has been found to suit all the different communities.
